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Expressway Incident Analysis Platform

Develop a platform to analyzxpressway inciderdata

A ValidateRTDARcidentdata
A Consolidate with othedatasets (crash data and
probe data)

A Evaluate the incident impacts
- Regional Levéimpacts
- Event Level Impacts




Incident Data Sources

EXxpressway
Incidents Data

Regional Transportation Data
ArchivelncidentData (RTDAP)

wLocation
wOccurrence/ Cleared time
wHighway Type

lllinois Roadway Cradkeport Data)

wLocation
wCrash Time
wHighway Type
wCrash Type
e J




RTDAP Opportunities & Challenges

Opportunities
A Real Time
A Possibilities

Challenges

A Big Data

A Capture Capabilit
A Quality of Data

A Connection
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Flow chart

RTDAP Incident Data lllinois Roadway Crash Data

Spatialc Temporal
Validation

\ 4 \ 4

ProbeData

ValidationResult
A Crashtype
A Highway type

A

Incident Occurrence/Clearefime Crash Type
Highway Typ

j SegmentSpeed
e

St

Regional Level Impact An

Average speed
Average duration

Event Level Impact AnalySis:

Speedreduction
Impactdistance

Data
Input

Data
Validation

Data
Integration

Incident
Impact
Analysis

Model
Output




Data Input: RTDAP Incident & IDOT Crash

RTDAP Incidemata Dec, 2014 Dec,2015)

HighwayType N:Jnrz:?jirst of Percentage
FreewayincidentEven 1460 41.149
TollwaylncidentEvent 2089 58.869
TotalIncidentEvent 3549

TotallIncidentRecord 7434

lllinois Roadway Cradgbata(Dec, 2014 Dec, 2015)

: Numbers of
HighwayType crash Percentag
Freeway Crash 23819 78.26%
Tollway Crash 6616 21.74%

Total Crash [30435




Data Input: RTDAP Incident & IDOT Crash

RTDAP Incidemata Dec, 2014 Dec,2015)

Numbers of

HighwayType

FreewayincidentEven
TollwaylncidentEvent
TotallncidentEvent

Incident Percentage
1460 41.14%
2089 58.86%
3549
7434

TotallncidentRecord

lllinois Roadway Cradgbata(Dec, 2014 Dec, 2015)

Numbers of

HighwayType Percentage

78.26%
21.74%

Freeway Crasl 23819

Tollway Crash

Total Crash 30435

Crash Type NO?r:rz(;LS Percentage
Fatal Crash 64 0.21%
A Crash 453 1.49%
B Crash 2926 9.61%
C Crash 1132 3.72%

Property Damage Cra 25860
Total 30435

84.97%



Data Input: Probe Data

epochl time  tmc tt_all tt_pas tt_fre datel distance spd_all
0  0:00 107P04344 89 89 3/29/2015 1.57927 63.38058
1 0:05 107P04344 92 92 3/29/2015 1.57927 61.79752
3 0:15 107P04344 110 110 3/29/2015 1.57927 51.6852
4 0:20 107P04344 98 98 3/29/2015 157927  58.014
5 0:25 107P04344 118 118 3/29/2015 1.57927 48.18112
P rO b e D ata 6  0:30 107P04344 104 104 3/29/2015 1.57927 54.66704
7 0:35 107P04344 102 102 3/29/2015 1.57927 55.73894
i 8  0:40 107P04344 101 102 99 3/29/2015 1.57927 56.29081
A T M C Seg m e ntS S peed 9 0:45 107P04344 92 92 3/29/2015 1.57927 61.79752
10 0:50 107P04344 96 96 3/29/2015 1.57927 59.22263
12 1:00 107P04344 106 106 3/29/2015 1.57927 53.63558
14 1:10 107P04344 87 87 3/29/2015 157927 65.3491
18 1:30 107P04344 96 96 3/29/2015 1.57927 59.22263
C ount 19 1:35 107P04344 78 77 101 3/29/2015 1.57927 72.88938
21 1:45 107P04344 75 75 3/29/2015 157927 75.80496
tmc 80 42 22 1:50 107P04344 91 91 3/29/2015 1.57927 62.47662
23 1:55 107P04344 173 273 99 3/29/2015 1.57927 32.36342
epoch (009 2355) 288 24 2:00 107P04344 85 85 3/29/2015 1.57927 66.38673
25  2:05 107P04344 79 79 3/29/2015 1.57927 71.96673
26 2:10 107P04344 114 114 3/29/2015 1.57927 49.87168
27 2:15 107P04344 118 118 3/29/2015 1.57927 48.18112
29 2:25 107P04344 53 93 3/29/2015 157927  58.014
30 2:30 107P04344 77 77 3/29/2015 157927  73.836
31 2:35 107P04344 111 111 3/29/2015 1.57927 51.21957
32 2:40 107P04344 104 104 3/29/2015 1.57927 54.66704
33 2:45 107P04344 109 109 3/29/2015 1.57927 52.15938
35  2:55 107P04344 104 104 3/29/2015 157927 54.66704
40 3:20 107P04344 99 99 99 3/29/2015 1.57927 57.428
42 3:30 107P04344 98 98 3/29/2015 1.57927 58.014
47 3:55 107P04344 83 83 3/29/2015 1.57927 68.49846
48 4:00 107P04344 105 105 3/29/2015 1.57927 54.1464
49 4:05 107P04344 89 86 120 3/29/2015 1.57927 63.88058
51 4:15 107P04344 95 95 3/29/2015 1.57927 59.84602
52 4:20 107P04344 87 87 3/29/2015 157927 65.3491
53 4:25 107P04344 106 106 3/29/2015 1.57927 53.63558
54 4:30 107P04344 95 98 92 3/29/2015 1.57927 59.34602
55 4:35 107P04344 108 108 3/29/2015 1.57927 52.64233
56  4:40 107P04344 84 84 3/29/2015 1.57927  67.683 L



Data Validation

A Data source YES
- RTDAP Incident
T |D(_)T Cras.h _ 01/01/2015 12:00 PM
A SpatialValidation 01/01/2015 12:30 PM
- Within 500, 1000, 1500 feet o
A TemporalValidation
- Within 2 hours Crash
@ Incident
NO NO
01/01/201512:00PM II 01/01/20\1\'5 12:00 PM
I Long
. 01/01/201515:00PM |‘ \t/y 01\52! 01/01/2015 12:30 PM
\\ / J‘




Validation Result

SpatialValidation: 500, 1000, 1500 feet

500 1000 1500
Number of Percentage o0 Number of Percentage o0 Number of Percentage o

N“g;gg;l ol Validated  Validated ~ Validated ~ Validated  Validated  Validated

Incident Incident Incident Incident Incident Incident

Fatal 64 16 25.00% 22 34.38% 25 39.06%
Type A 453 54 11.92% 79 17.44% 96 21.19%

Fatal & Type. 517 70 13.54% 101 19.54% 121 23.40%




Validation Result

Number of Numbers of Validated Percentage of Validate
Crash Incident Incident
Fatal 64 25 39%
Type A 453 96 21%
Fatal Freeway 51 19 37%
Fatal Tollway 13 6 46%
Type A Freeway 363 58 16%
Type A Tollway 90 38 42%
Fatal & Type A 517 121 23%
Total 30436 1973 6%




Data Integration

Integrated Incident Events
A Location
A Occurrenceé Clearedime

A Type of crash
- Fatal
- Type A
A Type of Highway
- Freeway
- Tollway

A Average speed ahcident segment




Incident Impact Analysis

Regional Level Impact Analysis
A Average duration
A Average speed

Event Levaeimpact Analysis
A Speed reduction
A Impact distance




Regional Level Impact Analysiiverage Duration

e s me 2 BoHAQOYONQ WO TR
IOAOBAODAOEH :

Where

0 0 QWY Od¥xhe incident endime of incident eventQ
0D wwo i 1" XXEdasXheincident starttime of incident eventQ
£ is the total numbers of incident event.

Count Mean Median Minimum Maximum
Fatal Freeway 19 3:33 3:40 1:47 5:25
Fatal Tollway 6 3:32 3:45 0:38 5:39
Type A Freeway 58 1:16 0:43 0:01 6:24

Type A Tollway 38 1:02 0:48 0:25 4:59




Regional Level Impact Analysi&verage Speed

Where

€

e B 0t 0 QURHNOQ
I OAOBOAAA ‘ ?

"0¢ » QO Y ®Me average speed during the incidement™Q
¢ is the total numbers of incident event.

Numbers of Validated Incide S:J/(raa:filgr? Average Spee!
Fatal Freeway 19 3:33 29.10
Fatal Tollway 6 3:32 37.94
Type A Freeway 58 1:16 33.20
Type A Tollway 38 1:02 43.69
Fatal & Typé\ 121 N/A 35.70




Expressway Incident Analysis Platform

N

Case Study 4 A

Case Study 7 Ny
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Validated Incident Events
Type A
® Fatal

—lIncident Impact Analysis
Case Studies

ﬁ Type A Fatal Case Studies|

Fatal Case Studies

Expressway System

CMAP Region

/1{5; Study 6

0 5 10 Miles




Event Level Impact Analysis

Event Levadimpact Analysis
A Speed reduction
- Compare with month and week average speed

A Impact Distance
- Compare with up/down stream speed




CaseStudy 2¢ FreewayFatal8341341

Expressway Incident Analysis Platform .
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Incident & CrasliDistance: 526.5
Expresswayype: Freeway

Road Name-b5 N

Crash 1D8341341
Crash Type: Fatal

Road DirectionNorthbound

Crash Date and Time: 4/3/2015 3:34P0I

-\

Incident Date and Time: 4/3/2015 3:52:00 PM

Duration: 2:46

=—= 00:0£€C === 00:0£:€2 === 00:0¢g:€C
=— 00:00:€2 =—— 00:00:€2 === 00:00:€2
=—— 00:0€:2¢ === 00:0£:22 === 00:0¢geC
=—— 00:00:22 =—— 00:00:22 ~——— 00:00:2¢
= 00:0¢1Z === 00:0€'T2 = 000ETZ o
=== 00:00'T2Z === 00:00:TZ ===00:00T¢ g
== 00:0£:0¢ == 00:0£:02 ===000g02 3
=== 00:00:02 =——= 00:00:02 ——=00:00:0c ¢
=—— 00-0€:61 === 00°0€'6T — 00:0e-61
=== 00:00:6T === 00:00:6T _—= 00:00:6T
=—— 00:0£:8T —— 00:08:8T = 00:0€:8T
== 00:00:8T == 00:00:8T = 00:00:8T
== 00:0€:LT == 00:0€:LT Z00:08LT @
== 00:00:.1 == 00:00:.T Z00-:00:LT 8
== 00:0£:9T == 00:0£:9T Z00089T  §
== 00:00:9T == 00:00:9T _ =00:00:9T 3
(@]

Month Average Speed

= 000537
== 00:00:ST
== 00:0£¥T
=—— 00:00:¥T

Week Average Speed

=—000E3T
== 00:00:ST
== 00:0€:¥T
=== 00:00:4T
=—— 00'0€€T
=== 00'00'€T
00:0€:2T
=—— 00:00:2T
=—= 00:0S'TT
=——= 00:00'TT
=== 00:0£:0T
=== 00:00:0T
=== 00:0S6
=== 00:00'6
== 00:0¢'8
=== 00008
= 00:0€:.
=—= 00:00:2

=== 00:0€'9
== 00:00:9
= 00:0€'S
00:00:5
=— 00:0Y
=—— 00:00:¥
=— ooi0g:€
= 00:00:€
== 00:0€2
= 00:00:Z

04/03/2015 Speed

w. 00UC ST
== 00:00:ST
== 00:0€¥T

== 00:00:4T
=== 00:0€:€T
=—— 00:00:€T
=——= 00:0£:2T
00:00:2T
=——= 00:0€TT
=== 00:00'TT
=——= 00:0£:0T
=——= 00:00:0T
=—— 00:0£6
=== 00:006
=—= 00:0¢'8
=== 00:00'8
=—= 00:0€2
=== 00:00:L
= 00:0€:9
=== 00:009
=== 00:0€S
00:00'G
00:0€:¥
00:00:7
00:0€:€
00:00:€
00:0€:Z
00:00Z
00:0€'T
=—— 00:00'T

Clearedtime



CaseStudy 2¢ FreewayFatal8341341

Crash Date and Time: 4/3/2015 3:34:00 PM
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As long as 9.43 miles




Case Study ¢ Tollway Fatal 8527523

Expressway Incident Analysis Platform .
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Incident & Crasibistance 1385.8
Expresswayype:Tollway

Crash ID: 8527523
RoadName:

CrashType: Fatal

RoadDirection:

Crash Date and Time: 8/18/2015 4:19:12 PM

IncidentDate and Time: 8/18/2015 4:30:00 PM
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CaseStudy 4¢ Tollway Fatal 8527523

Crash Date and Time: 8/18/2015 4:19:12 PM

As longas 5.30 miles




